Conceptual framework. The Nelson Data-to-Wisdom Continuum was the conceptual framework guiding the development of this study. 8 Commonly used in nursing informatics, this framework illustrates how data are transformed into information, information into knowledge, and knowledge into wisdom. At the outset, data consist of unique or distinct facts or entities. Through organization and interpretation, data become information. When information is contextualized, it becomes knowledge. When knowledge is synthesized By Amy L. Hester, PhD, RN, Pao-Feng Tsai, PhD, RN, Mallik Rettiganti, PhD, and Anita Mitchell, PhD, APRN ABSTRACT Background: Despite years of research and increasingly evidence-based practice, falls continue to be the most commonly reported adverse events experienced by hospitalized adults. Yet a majority of the relevant research has focused on predicting and preventing falls in general; there has been little focus on injurious falls.
I
npatient falls constitute the largest category of reported adverse events in hospitals. 1 According to the Agency for Healthcare Research and Quality, inpatient fall rates range from 1.7 to 25 falls per 1,000 patient days, depending on care area; the overall risk of falling has been estimated at about 1.9% to 3% of all hospitalizations. 1 Given that there are about 37 million hospitalizations in the United States every year, the annual incidence of falls in hospitalized patients could reach over 1 million. 1 Fall-related injuries can range from pain and bruising to more serious outcomes such as fractures, intracranial injuries, and death. Overall, annual fall-related costs have been projected to reach $47 billion by the year 2020. 2 Patient falls are widely regarded to be a nursesensitive indicator of performance. The American Nurses Credentialing Center Magnet Recognition Program includes injurious falls as one of its nurse-sensitive core indicators. 3, 4 And in-hospital falls have become a priority for providers and policymakers. As a result of the Deficit Reduction Act of 2005, fall-related injuries were classified as hospital-acquired conditions by the Centers for Medicare and Medicaid Services (CMS); thus, since 2008, the CMS no longer reimburses providers or hospitals for treating such injuries.
Tinetti was one of the first researchers to identify injury as "the morbid outcome of concern" in falls. 6 Yet, in the three decades since, falls research has continued
This study looked at 10 patient variables-and what it found may surprise you.
to focus on predicting and preventing falls in general; there has been little focus specifically on injurious falls. Risk factors for falling have been well documented in the literature, and include older age, adverse effects of medication, alterations in certain laboratory values, mobility issues, cognitive issues, incontinence, and behavioral impulsivity. 7 Risk factors can be evaluated using various screening and assessment tools developed to predict a patient's risk of falling. But such tools can't help a clinician assess whether the patient is at risk for fall-related injuries. Nor are there evidencebased guidelines to help clinicians determine which patients need relevant, preventive interventions. The aim of this study was to determine which patient factors are associated with injurious falls in hospitalized adults.
with nursing experience and judgment, it becomes wisdom. For nurses, wisdom can be defined as "knowing when and how to apply knowledge to deal with complex problems or specific human needs." 9 The relationships among these elements are in constant flux as a result of new discoveries and innovations, new evidence, changing policies and regulations, and (in the arena of health care) changing patient preferences.
Literature review. A literature review guided the selection of variables used in this study. The literature search was conducted in July 2014, using the following databases: EBSCO Academic Search Elite, CINAHL, Cochrane Database of Systematic Reviews, and PubMed. No time or language limitations were used. Search terms included fall injury risk, fall injury predictor, injury predictor, accidental fall AND injury, and accidental fall AND injury in hospitals. Additional articles were identified by hand-searching bibliographic references. Abstracts for all articles were also reviewed, including two abstracts translated from Japanese to English. Studies that provided data on factors related to injurious falls and that defined such falls as falls resulting in injury or harm were included. Because this study focused on fall injury risk factors in hospitalized adults, studies that examined only fall risk factors in general and studies in pediatric populations were excluded. Full-text articles were retrieved for the 28 studies that met eligibility requirements. All 28 studies examined some factors related to injurious falls and were useful for our purposes, but not all of them found associations or examined the selected variables in the hospital setting.
Seven hospital-based studies that explored the association of injurious falls and various patient factors were identified. These patient factors included age, sex, fall history, use of cardiovascular medications, use of central nervous system (CNS) medications, cognitive impairment, specific medical diagnoses, and abnormal laboratory values. [10] [11] [12] [13] [14] [15] [16] See Table 1 10-16 for a synopsis of the findings.
Studies in other settings have also evaluated factors such as impaired mobility and body mass index (BMI). A positive association between mobility deficits and injurious falls was found in seven studies conducted in rehabilitation, long-term care, and community settings. 6, [17] [18] [19] [20] [21] [22] Five studies in long-term care and community settings showed an association between BMI and falls resulting in injury. 20, 21, [23] [24] [25] People categorized with low BMI were found to be at higher risk for injurious falls.
METHODS
This retrospective correlational study involved analyzing the data from existing medical records regarding the 10 patient factors identified by the literature review.
Setting and sample. Deidentified data were retrieved from the electronic medical records (EMRs) of patients at an academic medical center in the South Central United States. The medical center provides tertiary care for adults and neonates and serves as the state's only level 1 trauma center. The facility has 450 adult patient beds and records over 25,000 adult discharges a year.
Subjects included all inpatients 18 years of age or older who had sustained a fall while hospitalized during the study period, which was January 1, 2006, through October 31, 2013 . This date range was chosen because the study site had implemented a new EMR system in 2006, and later changed its adverse event reporting system on November 1, 2013. Subjects were identified using the study site's Patient Safety Net, an electronic adverse event reporting system that includes falls. Study approval was obtained through the facility's institutional review board.
Neonatal falls were excluded from this study as these falls differ significantly from adult falls. 12 Falls that occurred during physical therapy were also excluded, because although physical therapy increases fall risk, the risk of injury is lower as these patients are usually assisted by staff in reaching the ground. 12, 13 Patients who had experienced multiple falls were also removed from the sample. This approach was consistent with that taken in other studies evaluating risk factors associated with injurious falls in the hospital setting. 12, 13 Variables. The outcome variable of interest in this study was injurious falls. Falls were defined as an unplanned descent to the floor with or without injury. Falls can result in five recognized levels of injury: none, minor, moderate, major, and death. 26 Definitions for each level of injury are provided in Table 2 .
26 For purposes of analysis, falls were stratified into two groups: falls without injury (none) and falls with injury (minor, moderate, major, or death). Potential predictive variables included age, sex, fall history, use of cardiovascular medications, use of CNS medications, cognitive impairment, primary discharge diagnoses, abnormal laboratory values, impaired mobility, and BMI. (See Patient Factors Examined for a detailed list.) Data analysis. To determine whether there were statistically significant associations between the outcome variable and the potential predictive variables, bivariate analyses (χ 2 tests) were used; t tests could not be used to examine the continuous variable (age) between patients with and without fall-related injury because the sample was not random-univariate logistic regression was used instead. The categorical variables (sex, fall history, use of diuretics, use of CNS medications, cognitive impairment, primary discharge diagnoses, abnormal laboratory values, impaired mobility, and BMI) were compared using the χ 2 test of association. Analyses were conducted using SPSS statistical software, version 22. Statistical significance was set at P ≤ 0.05. However, previous studies have considered P ≤ 0.2 to be sufficiently significant to warrant further analysis using multivariate modeling. 20, 24 Thus, variables meeting this criterion were further explored using multivariate logistic regression.
RESULTS
A total of 1,369 falls in 1,369 patients were included in this study. Of these, 381 falls (27.8%) resulted in some form of injury. The study sample comprised 747 men (54.6%) and 622 women (45.4%). The mean age of all subjects was 55.1 years; the mean age of subjects who experienced injurious falls was 55.5 years. Data for all variables except BMI were available for all subjects; BMI data were available for 1,228 subjects.
Results of the univariate logistic regression and bivariate analyses are presented in Table 3 . The primary discharge diagnosis of "symptoms, signs, and ill-defined conditions" was the only factor to have a statistically significant association with injurious falls (P = 0.019). Of the 64 subjects with that discharge In this study, six variables had a significance level of P ≤ 0.2, including abnormal laboratory values; primary discharge diagnoses including injury and poisoning; impaired mobility; the use of CNS medications; primary discharge diagnoses of diseases of the respiratory system; and primary discharge diagnoses including endocrine, nutritional, metabolic, and immunity disorders. These variables were further examined using multivariate logistic regression. To ensure that there was no collinearity between these variables and the variables of age, sex, and fall history, we included all of them in the multivariate analysis. Accordingly, patients with a primary discharge diagnosis of symptoms, signs, and ill-defined conditions had significantly higher odds of experiencing an injurious fall (P = 0.037). This association remained significant after adjusting for other predictors in the logistic regression model. See Table 4 for detailed results of the multivariate analyses.
DISCUSSION
This study examined falls resulting in all levels of injury. Although it seems high, the percentage of patients who sustained injurious falls (27.8%) is consistent with previous estimates indicating that between 6% and 44% of falls in the acute care setting result in injury. 1 This study found that patients with the primary discharge diagnosis of symptoms, signs, and ill-defined conditions were significantly more likely to be injured if they fell. This category includes signs and symptoms that suggest the involvement of more than one disease or system, or that have an unknown etiology. 27 For patients with this primary discharge diagnosis, either a more precise diagnosis could not be made or the patient was admitted for the sole purpose of treating the presenting problem, without treatment or further evaluation of the underlying disease. This diagnostic category can include nausea and vomiting, alterations in consciousness, convulsions, dizziness, fatigue or malaise, sleep disturbances, lack of coordination, paresthesia, abnormal weight loss, urinary incontinence, and abnormal blood chemistries. 28 For example, a patient with cancer who is receiving outpatient chemotherapy might be admitted for nausea and vomiting. Treatment would address the nausea and vomiting, but not the underlying causes (cancer and chemotherapy).
The higher risk of injurious falls in patients with a primary discharge diagnosis of symptoms, signs, and ill-defined conditions might be related to the consequences of such conditions. For instance, patients with urinary incontinence might visit the bathroom more often, where hard surfaces and objects (such as sinks and toilets) are present and likely to be struck during a fall. Patients with poor coordination, paresthesia, or extreme fatigue might have difficulty protecting themselves during a fall. Either scenario could increase the likelihood of injury.
This study was the first to evaluate diuretics use, impaired mobility, and BMI as fall risk factors among hospitalized patients. Although studies conducted in other settings have found associations between diuretics use and injurious falls, 22, 24, 29, 30 this study found no such association. This may be because hospitalized patients are likely to have better access to assistive devices, such as bedside commodes, and to receive toileting assistance from nursing staff. Safety features such as grab bars might also be more available to these patients.
To our knowledge, only one other study has considered a possible association between injurious falls and CNS medications in hospitalized patients. Pierce and colleagues found a statistically significant association between the administration of narcotics and injurious falls, 15 whereas our study did not. The difference in findings may stem from differences in the CNS medications selected: the study by Pierce and colleagues looked at narcotics, benzodiazepines, antihistamines, and zolpidem; our study looked at narcotics, benzodiazepines, barbiturates, neuroleptics, and antidepressants. Although our study was similar to two studies that reported an association between cognitive impairment and injurious falls, 12, 15 we did not find such an association. The difference in findings may stem from differences in how cognitive impairment was defined. Fischer and colleagues used variables such as residence on a geriatric psychiatry floor and level of confusion based on subjective observation as indicators, 12 while Pierce and colleagues used prefall confusion. 15 Our study defined cognitive impairment more broadly, using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) coding. 28 In the study by Fischer and colleagues, patients on the geriatric psychiatric floor had the highest fall rate. 12 As a group, they may have been considerably older and have had more comorbidities than the patients with cognitive impairment in our study, making injurious falls more likely.
Level of Injury Definition

Considered an Injurious Fall
In the study by Pierce and colleagues, patients with prefall confusion were found to be more likely to suffer an injurious fall than patients without such confusion. 15 Patients who had received narcotics within the 24 hours preceding a fall were also more likely to suffer injury; and of patients who had injurious falls, 79% were under the age of 65 years. Although Pierce and colleagues don't discuss whether administration of narcotics could have caused some of the prefall confusion, this seems possible.
Although two studies in community settings found a significant association between impaired mobility and injurious falls, 18, 21 our study did not. One reason for this difference in findings may be that hospitalized adults with mobility issues have better access to assistive devices and receive more assistance during ambulation than their community-dwelling counterparts. And hospitalized adults with mobility issues are often considered to be at risk for falling. For such patients, active fall prevention efforts by nursing staff may reduce the frequency of falls and therefore the likelihood of fall-related injury. 
BMI
Abnormal laboratory values indicative of altered coagulation, such as low platelet counts and elevated prothrombin times, warrant particular attention, as intracranial injuries (including intracranial hemorrhage) are more often fatal than other types of fall-related injuries. 31 That said, our study found no association between either abnormal prothrombin times or low platelet counts and injurious falls. This finding is
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Odds Ratio 95% CI P Age supported by similar findings in the study by Pierce and colleagues, who also reported no such associations. 15 But a study by Bond and colleagues, using international normalized ratio (INR) values, found that abnormal INR values did contribute to the risk of hemorrhagic injury during a fall. 10 The difference in findings may have to do with which laboratory values were examined. And in hospitals that flag abnormal laboratory values as a falls risk factor, nursing staff may be making an extra effort to prevent these patients from falling.
No associations between BMI and injurious falls were found. A large proportion of the sample subjects were underweight (78.7%), while fewer than 1% of patients were overweight or obese. This relative lack of variability may have contributed to the insignificant finding. The large proportion of underweight patients in the sample may reflect the patient populations at the study site. For example, the study site has a large population of oncology patients, for whom weight loss is often a side effect of treatment.
Limitations. This study examined injurious falls occurring at a single institution. Thus, these results may not be generalizable to other settings. Variables reported in the literature as associated with injurious falls were the only variables included in this study. There may be other variables associated with injurious falls. To capture falls for study, we relied solely on the study site's adverse event reporting system, which may not have captured all falls that occurred during the study period. Also, several variables were identified through EMR coding, and EMRs aren't always complete or comprehensive. We did not consider possible environmental factors, such as fall location. Lastly, it's important to note that although some associations were found between certain variables and injurious falls, associations do not infer causation.
IMPLICATIONS AND CONCLUSION
The results of this study have several implications for clinicians. We found a significant association between a primary discharge diagnosis of symptoms, signs, and ill-defined conditions and injurious falls; indeed, 40.6% of patients in this category suffered injurious falls. This suggests that clinicians should pay particular attention to patients admitted primarily for treatment of presenting signs or symptoms without further evaluation, or for whom a more precise diagnosis can't be made. Examples include patients admitted with conditions such as nausea and vomiting, alterations in consciousness, and seizures, or for signs such as electrolyte imbalances (for example, hyponatremia, elevated ammonia levels, and hyperkalemia). Decisions about care and treatment with regard to preventing falls and injury should take these diagnoses into consideration.
It's also important not to dismiss clinically significant findings that may lack statistical significance. As Yet and colleagues have cautioned, relying purely on data-driven approaches to prediction "may not provide either accurate predictions or the insights required for improved decision making." 32 In our study, a large proportion of the total sample (N = 1,369) who took CNS medications, had abnormal laboratory values (elevated prothrombin times or low platelet counts), or were underweight (BMI below 18.5) suffered injurious falls (13.7%, 11%, and 21.9%, respectively), although the associations lacked statistical significance. Hospital fall prevention programs often don't consider these variables. It's imperative that nurses be aware of patients for whom these factors are relevant, so that appropriate interventions can be used.
Patients at risk for injurious falls may benefit from interventions designed to offer protection from hard surfaces during a fall, such as floor mats, low beds, hip protectors, and protective helmets or caps. An awareness of which patient factors are associated with injurious falls will help clinicians provide the most appropriate interventions to the patients who most need them. Given that preventive resources are often limited, it's critical that such resources be used with the right patients at the right time.
Further research. As our study appears to be the first hospital-based study examining impaired mobility and BMI and their relationship to injurious falls, further study of these variables in hospitalized 
